recording a^Tually provides a means to ^separate" the 
various permutations of each combination of heteromers. 
According to these data, combinatorial assembly can provide 
pores with characteristic responses over a wide range of 
analyte concentrations . 

Other embodiments are within the following claims. 

What is claimed is: 
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1 1. A mutant staphylococcal alptta hemolysin 

2 polypeptide comprising a heterologous amino apid, wherein 

3 said heterologous amino acicM2-i^id^ar*\ analyse and wherein 

4 said polypeptide assembles^ into a heteroh^ptameric pore 

5 assembly in the presence of a plural/ tv/of wild type 

6 staphylococcal alpha hemolysin poj^p^ptides. 



1 2. The polypeptr 

2 heterologous amino acid 

3 transmembrane channel oy 



.airrrsl, wherein said 
>ccurxLes a position in a 

Id heptameyic pore assembly, 



1 3. The polypeptide of cj^im 2, wherein said 

2 heterologous amino AcLd p^p-t^cts into the lumen of said 

3 transmembrane channel 



1 
2 
3 

1 
2 
3 
4 
5 





im said ' ^ 
s^a position in a stem domain 



4. yfhe polypeptide of claim 2^ 
heterologous amino acid qc. 
of sai;r polype 

5. A staphylococcal alpha l^molysin (aHL) 
polypeptide comprising at least tyb non-consecutive 
heterologous amino acids in a st>em domain of said 
polypeptide, wherein each of ^aid heterologous amino acids 
binds a metal 

6. The polypeptide of claim 5, wherein said amino 
acids occupy two or mor4 of the following positions of SEQ 
ID N0:1: 111, H3, 1L5, 117, 119, 121, 123, 125, 127, 129^ 
131, 133, 135, 137,7139, 141, 143, 145, 147 or 149. 
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1 7. ^ffie polypeptide of claam 5 ,^Pherein said amino 

2 acids occupy two or more of the ^following positions of SEQ 

3 ID N0:1: 110, 112, 114, 116, 11/6, 120, 122, 124, 126, 128, 

4 130, 132, 134, 136, 138, 140, /42 , 144, 146, 148. 



1 8. The polypeptide di claim 5, wherein said 

2 polypeptide comprises at least three non-consecutive 

3 heterologous amino acids ifn the stem domain of said 

4 polypeptide. 

1 9. The polypeptide of claim 5, wherein said 

2 polypeptide comprises at least 4 non-consecutive 

3 heterologous amino ac/ds in the stem domain of said 

4 polypeptide. 

1 10. The polypeptide of claim 9, wherein said amino 

2 acids occupy positions 123, 125, 133, and 135 of 

3 SEQ ID NO:l 

1 11. The/polypeptide of claim 10, wherein said 

2 polypeptide is 4H. 

1 12. Tme polypeptide of claim 1, wherein said amino 

2 acid is selected from the group consisting of Ser Thr, Met, 

3 Trp, and Tyr, 

1 13. /The polypeptide of claim 12, wherein said amino 

2 acid is selected from the group consisting of Glu, Asp, C^s , 

3 His . 



1 14/ The polypeptide of claim 13, wherein said amino 

2 acid is His. 
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1 15. A staphylococcal alpbfa hemolysin (aHL) 

2 polypeptide comprising at least yuwo non-consecutive 

3 heterologous amino acids in a srtem domain of said 

4 polypeptide, wherein each of said heterologous amino acids 

5 binds an organic molecule. 




1 16. The polypeptide of claim 15, wherein said 

2 organic molecule is an explosive. 



17. The polypeptide of claim 15, wherein said amino 
acids occupy two or more of the following positions of SEQ 
ID N0:1: 111, 113, 1/15, 117, 119, 121, 123, 125, 127, 129, 
131, 133, 135, 137/ 139, 141, 143, 145, 147 or 149. 



1 18. The /polypeptide of claim 16, wherein said 

2 polypeptide is A23W/125W. 

19. /The polypeptide of claim 1, wherein said 

2 polypeptide/further comprises a second heterologous amino 

3 acid at a dite distant from said stem domain. 




20. The polypeptide of claim 19, wherein said 
"second heterologous ^rnino acid is a Cys residue at position 
2 92 of SEQ ID NO : l j 

21. A heptomeric^pq^^as^embiy^comprising a mutated 
staphylococcal a^J^pr5lyp3^id^ (MUT) , wherein said MUT is an 
analyte^mcfing aHL polyfceptic 



- 33 - 



1 22. The pore assembly of claim 21, wherein s^ld 

2 pore assembly is a heptamer having the formula 

3 WT 7 _ n MUT n , wherein n is greater tj^n zero and le&£ than 

4 seven. 



1 23. The pore assemb; 

2 analyte-binding aHL polypepj 

3 amino acid at a position i] 

4 pore assembly, wherein sa: 

5 metal. 



.y y6f cla>tfi 21, wherein said 
ijfle cptfiprises a heterologous 

ansmentorane channel of said 
eterologoAs amino acid binds a 



1 24. The pone ass^bly aSf claim 21, wherein said 

2 pore assembly is j& he^amep^faving the formula WT 7 . n M n , 

3 wherein n is greater than zero and less than seven. 




25/ The pore assembly of claim 17, wherein said 
analyte-binding aHL polypeptide is 4H. 

26. The pore assembly of claim 21, wherein said 
analyte-binding aHL polypeptide is 123W/125W. 



27. The pore assembly oSr c 
assembly is a heptamer having /he/formul 



25, wherein 



pore 



WT 7 . n 4H n , 



1 28. The pore ass^RffiTy of claim 27, wherein the pore 

2 assembly is a heteroj^ptamfer having the formula WT 6 4H 1 . 



1 29. y^k digital bijbsensor^tevice comprising the pore 

2 assembly^of claim 21 > 
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1 30. The device of claim 29, wherein sale analyte- 

2 binding aHL polypeptide comprises at least two non- 

3 consecutive heterologous amino acids in th^r stem domain, 

4 wherein each of said heterologous amino >ac ids binds a metal 




31. The device of claim 29/^ wherein said analyte- 
binding QfHL polypeptide comprise^ a chelating molecule in 
the stem domain of said polypeptide. 

32. The device of/claim 29, wherein said device 
detects binding of a me^al ion tc said analyte-binding aHL 
polypeptide . 



1 33. The device of claim 32, wherein said device 

2 detects a single/channel current. 



1 
2 

1 
2 
3 
4 
5 
6 
7 



34. /he device of claim 32, wherein said device 
detects a c/rrent through two or more channels, 




35. A method of det 
analyte in a test sample, cpfmp 

(a) contacti 
assembly of claim 21; an 

(b) detect 
digital mode through, 
modulation in 
control samp 
of said a 



an 



e with the pore 

ctrical current in a 
channels, wherein a 
a current measurement in a 
alyte indicates the presence 
est samoie. > 
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1 3 6. * A method of detecting the presence pf an 

2 analyte in a test sample, comprising 

3 (a) contacting said sample with y6he pore 

4 assembly of claim 21; 

5 (b) detecting an electrical current in a 

6 digital mode through a single channel, wherein a modulation 

7 in current compared to a current measurement in a control 

8 sample lacking said analyte indicate^/ the presence of said 

9 analyte in said test sample. 



1 37. The method <pf 

2 a metal ion. 



Laim IS, wherein said analyte is 



1 
2 

1 
2 
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38. 

is Zn(II) . 



The methoc 



39. The method 
is Co(II) , Cu(II) , "Mi ( 



, wherein said metal ion 



/claim /il , wherein said metal ion 
(ID 



or 



40. A method k>$ identifying an unknown analyte in a 
mixture of anal ytefe^Gompri sing, 

(a) contacting said mixture with the pore 
assembly of claim 21 

(b) detecting an electrical current in a 
digital mode through two or more channels to determine a 
mixture current signature; 

(c) comparing said mixture current signature to 
a standard current signature of a known analyte, wherein 5 
concurrence of said mixture current signature and said 
standard curreryt signature indicates the' identity of said 
unknown analyte in said mixture. 
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41. The method of claim 40, wherein eac^/of said 
known and unknown analytes is a metal ion. 



flyte in a mixture 
mixture with the pore 



a standard current sign 
concurrence of said mixtiir 
standard current signatup 
unknown analyte in said 



1 43. The method djf jsXaim 42, wherein each of said 

2 unknown and known acfalytes is a metal ion. 



1 44 

2 is Zn (II) . 

1 45 , 

2 is Co (II) , 





42. A method of ident^ 
of analytes comprising, 

(a) contacting/ 
assembly of claim 21; 

(b) detecting a/sing]^ channel current in a 
digital mode to determine aTnw^cWir$\ current signature; 

(c) comparinf=/sai$r mixture current signature to 



jfown analyte, wherein a 
signature and said 
is the identity of said 



The method of claim 43 



le method of cla 
(II) , Ni (II) , 




said metal ion 



n said metal ion 
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